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▼Green fluorescent protein (GFP) from the jelly fish Ae-
quorea victoria is widely used as a reporter molecule in cell
biology especially for gene expression, localization of pro-
teins and, in eukaryotes, organelle movement (Ref. 1, 2,
3). In such studies, double-labeling experiments with GFP
and other non-green dyes is often necessary for colocaliza-
tion or for the determination of the relative locations of
two different proteins or organelles. GFP is reported to ab-
sorb at 395 nm and 470 nm, and emits green light (λmax
509 nm), which is usually observed under the fluorescence
microscope using the fluorescein isothiocyanate (FITC) fil-
ter set. It is believed not to give a fluorescence signal us-
ing the Rhodamine filter set. Here, fluorescent images were
captured via the FITC channel (480 ± 15 nm excitation,
dichroic 505 nm DCLP, 535 ± 22.5 nm emission) or the
Rhodamine channel [540 ± 11.5 nm excitation, dichroic
565 nm dichroic long path (DCLP), 635 ± 27.5 nm emis-
sion] (Ref. 3). During double-labeling experiments of the
methylotrophic yeast Pichia pastoris, we found that GFP
gave a red fluorescence which can be observed in the Rho-
damine channel after 2 min exposure using the FITC chan-
nel. GFP (S65T mutant version) tagged with the peroxi-
some targeting signal 1 (GFP-SKL) was transported to per-
oxisomes. When peroxisomes were induced on methanol
medium, big punctate structures containing GFP-SKL cor-
responding to peroxisomes were observed (Fig. 1a). Before
excitation in the FITC channel, no signal could be observed
in the Rhodamine channel (Fig. 1b). During exposure of the
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samples to the FITC channel, the green fluorescence of GFP-
SKL was gradually bleached, and after 2 min, most of the
green fluorescecnce had disappeared in the FITC channel
(Fig. 1c). However, the bleached GFP gave a bright red flu-
orescence which could be observed under the Rhodamine
channel (Fig. 1d). This ‘red-transition’ of GFP did not occur
when the sample was excited using the Rhodamine chan-
nel. Furthermore, it was not due to the localization of GFP
in peroxisomes, since cytosolic GFP-SKL produced in perox-
isome assembly mutants also gave this ‘red-transition’. This
effect is more pronounced when the samples have been
placed under a coverslip for a while, and may be due to
anaerobic conditions, but this has not been investigated.
Therefore, in double-labeling experiments using GFP, in-
vestigators should be aware that excitation of GFP using
the FITC filter set could contribute to a signal in the Rho-
damine channel. A simple way around this problem is to
visualize the marker in the Rhodamine channel first, fol-
lowed by examination of the GFP in the FITC channel. This
report may aid cell biologists and prevent misinterpretation
of colocalization data using GFP.
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FIGURE 1. Fluorescence images of methanol-grown Pichia pastoris producing GFP-SKL captured using the FITC channel (a, c) or the Rhodamine channel
(b, d), before (b) or after (c, d) excitation at 480 ± 15 nm for 2 min without a neutral density filter.
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